BACKGROUND In many cardiac units, aortic valve-sparing operations have become the preferred surgical procedure to
A ortic valve-sparing operations were developed to preserve the native aortic valve in patients with aortic root aneurysm (1, 2) .
Their application in patients with Marfan syndrome was initially questioned because of the presence of abnormal fibrillin in the aortic valve (3) . Early on in our experience, we treated only patients with aortic root aneurysms with normal aortic cusps and closely monitored post-operative valve function with periodic echocardiography. As our confidence in these operations increased, we expanded their use to patients with mild aortic cusp abnormalities, such as prolapse caused by elongation of free margins and stress fenestrations in the commissural areas caused by dilation of the aortic root. Elongation of the free margin of an aortic cusp was corrected by shortening its central portion along the nodule of Arantius, and large stress fenestrations by weaving a double layer of a fine expanded polytetrafluoroethylene suture along the free margin from commissure to commissure. These techniques of cusp repair proved to be durable; thus, the indications for aortic valve-sparing operations expanded accordingly (4, 5) .
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RESULTS
A total of 146 patients were included in this study.
Clinical follow-up was 100% complete to a median of echocardiographic, and angiographic data. Table 2 provides the surgical data. In addition to the aortic valve-sparing operation, one-fourth of the patients had other procedures, mitral valve (MV) repair being the most common. Reimplantation of the aortic valve is performed with a tubular graft or with tailored graft to recreate the aortic sinuses, whereas remodeling of the aortic root was performed by tailoring a tubular Dacron in such a way as to recreate the aortic sinuses and suturing it to the remnants of aortic sinuses and aortic annulus.
David et al. Values are mean AE SD or n (%). *Only patients operated on recently were tested.
S E P T E M B E R
CMR ¼ cardiac magnetic resonance; CT ¼ computed tomography. Values are n (%) or mean AE SD.
David et al. (6) Values are mean AE SE Kaplan-Meyer estimates (n events). *Rate of death (from Figure 2) , rate of reoperation in the aortic root (from Central Illustration), rate of aortic dissection (from Central Illustration), and rate of aortic insufficiency (from Figure 3) at various time intervals. Rates of reoperations and dissections are adjusted for patient attrition over time in competing risk analysis.
AI ¼ aortic insufficiency greater than mild. In this Kaplan-Meier analysis, the study population (salmon line)
was compared with expected sex-and age-specific population survival (blue line). Dotted lines are standard error. In our experience, the rate of AI greater than mild was approximately 8% at 15 years and the rate of reoperation on the aortic root was even lower at just under 5% (Central illustration). We were unable to identify predictors of failure, likely because of the sample size and small number of adverse events.
However, reimplantation of the aortic valve was Aortic Valve-Sparing in Marfan Syndrome associated with better outcomes than remodeling of the aortic root in our series and in a previous metaanalysis (19) . We believe that remodeling of the aortic root is inappropriate for patients with Marfan syndrome because the aortic annulus can dilate years after the operation and cause AI (21) . An external annuloplasty band along the fibrous components of the left ventricular outflow tract was added in some patients as illustrated in Figure 1 , but our experience is inadequate to draw conclusions on its effectiveness in preventing annular dilation. Aortic Valve-Sparing in Marfan Syndrome S E P T E M B E R 2 9 , 2 0 1 5 : 1 4 4 5 -5 3
